Thirty-two boars were fed diets containing 0, 3, 6 or 9 ppm zearalenone from 32 d of age up to 145 or 312 d of age. Rate of gain, feed intake and gain:feed were not significantly different among treatments. Feeding of diets containing 9 ppm zearalenone did not affect the libido in seven boars. There was a tendency for boars fed 9 ppm dietary zearalenone to produce lower total and gel free volumes of semen, with lower total motile sperm; however, only the percent motility of the sperm was reduced (P<.05).
Introduction
Zearalenone, an estrogenic mycotoxin, is frequently found in feedstuffs (Bennett and ShotweU, 1979; Funnell, 1979 )~ Reduced libido has been observed in boars fed moldy corn (Bristol and Djurickovic, 1971) or pure zearlenone (Berger et al., 1981) . However, Ruhr (1979) observed that feeding of zearalenone at levels up to 200 ppm for 8 wk did not adversely affect the reproductive potential of mature boars. This study was conducted to determine whether continuous ingestion of low zearalenone concentrations had any effect on growth, development of reproductive organs, libido or sperm production.
Materials and Methods
Sixteen Yorkshire boars (Group I) approximately 32 d of age were allotted at random to four pens of four pigs and each pen of pigs was fed ad libitum one of the diets containing 0, 3, 6 or 9 ppm zearalenone (Z; period. Thereafter, all boars were penned individually and fed their respective diets ad libirum until 145 d of age, at which time they were slaughtered. Weight changes and feed consumption were recorded. A mix of 1 g of zearalenone 4 in 999 g of ground corn was prepared and subsequently used at the appropriate concentrations with a corn-soybean meal diet to prepare the experimental diets. A composite sample of each of the experimental diets was assayed for Z.
Another group of 16 boars (Group II) was divided into four pens of four pigs each. The pigs in two pens were fed the Z-free diet (n=8), while pigs in the other pens (n=8) received 9 ppm in their diet. The pigs were pen-fed for the first 28 d then individually penned and ad libitum fed to approximately 145 d of age. Thereafter the boars were individually limit-fed 2.3 kg of their respective diets once/d until slaughtered at approximately 312 d of age.
At 5 mo of age Group II boars were exposed twice per week to a gilt in estrus and the day of first attempt to mount was recorded. After the boars showed willingness to copulate, they were trained for semen collection using a dummy sow and given opportunity to mount and ejaculate twice per week. When the boars were approximately 10 mo of age, collections were attempted each day on Tuesday through Friday in the first week and Monday through Friday the second week, i.e., nine collections in 11 d. Each ejaculate was evaluated for total volume, gel-free volume, percent motile sperm, concentration and total motile sperm. At slaughter, the boars' reproductive tracts were removed and the weights of the testes, epididymides, bulbourethral glands and seminal vesicles were determined, with the exception that the weight of the seminal vesicles of the mature boars were not obtained.
Average daily gain, average daily feed intake and gain/feed data for Group I during the individual feeding phase was evaluated for linear and quadratic effects by orthogonal contrasts. The data for the same traits for all pigs individually fed the 0 and 9 ppm Z in Groups I and II were combined and analyzed using the t-test. A P<.05 was considered significant.
Data for Group II's total ejaculate volume, gel-free volume, percent motility and total motile sperm per ejaculate were analyzed by the General Linear Models procedure with the type III sums of squares used for testing differences (SAS, 1979) . Variance was partitioned into treatment, boar, day and day x treatment interaction.
Results and Discussion
Chemical analysis of the diets confirmed the calculated levels of Z in the diets, with the exception that 8.1 ppm was found in the diet calculated to have 9 ppm.
Two boars in Group I died early in the experiment and two more litter-mate boars, one from each treatment, were removed from Group II due to lameness.
Rate of gain and feed efficiency were not different (P<.05) due to the levels of Z fed up to 145 d of age (table 1). Nor were these traits different (P<.05) in Group II boars during the restricted feeding period between 145 d of age and slaughter at 312 d of age. Berger et al. (1981) reported that Z fed at 40 ppm from 14 to 18 wk of age did not affect rate of gain or feed intake.
Although there was a tendency to reduce testes and epididymides weight as the level of Z in the diet increased (table 2), these differences were not significant. Berger et al. (1981) did not observe an effect of feeding 40 ppm of Z between 14 and 18 wk of age on testicular weight at 36 wk of age. In contrast, when 6-wk-old boars were fed diets containing 500 to 600 ppm F-2 (zearalenone) toxin from moldy corn for 64 d followed by 60 d on commercial feed, their testes were 30% lighter than those from control boars (Christensen et al., 1972) . Differences in Z concentrations, duration of feeding and inclusion of a period on control diets prior to slaughter preclude direct comparisons of these results. Libido and Semen Production in Group H Boars. The mean age at first mounting an estrous gilt was 170 d for boars fed 0 and 9 ppm zearalenone. Although semen from some of the young boars could be collected when they mounted an estrous gilt by 6 mo of age, the time of first successful collection on a dummy sow was 225 + 20.3 for 0 and 229 -+ 24.5 d for boars fed diets containing 9 ppm zearalenone, respectively. Most boars on both feeding levels could be collected twice weekly by 10 mo of age.
Previous reports indicate that feeding 60 ppm Z for 8 wk to mature boars does not affect libido (Ruhr, 1979) but that moldy corn rations can (Bristol and Djurickovic, 1971) . When compared with litter-mate controls, boars fed 40 ppm Z from 14 to 18 wk subsequently had reduced libido scores and fewer treated animals showed mating behavior (Berger et al., 1981) . In the current trial continuous feeding of 9 ppm Z from 32 d of age to well beyond puberty had no effect on sexual behavior.
The intensive collection schedule gave a potential of 63 ejaculates in each group and 81% of these were actually obtained (table 3) . Four boars fed 0 ppm zearalenone and four boars fed 9 ppm zearalenone produced ejaculates on each of the 9 d and one boar fed each diet produced only three ejaculates over the intensive collection period. The dietary treatments had no effect on total volume, gel-free volume or total motile sperm/ejaculate, but the percent motility was lower in boars receiving diets containing 9 ppm zearalenone (P<.05).
A minimum of 1 x 10 s spermatozoa/ml was adopted as the lowest ejaculate concentration for potential use in artificial insemination. Sixty-five of the 102 ejaculates collected met this criteria and, although the total motile sperm/ejaculate produced by the boars fed 9 ppm zearalenone was only 59% of control mean, the difference was not significant. However, the consistent trend towards lower testicular weight with increasing amounts of zearalenone in the diet, combined with the possibly reduced total motile spermatozoa from boars fed 9 ppm, suggests that zearalenone may affect testicular epididymal function. Further research with a larger number of boars per treatment is necessary to clarify these results.
